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{54} Sustained release 

pharmaceutical composition 

(57) A sustained release 
pharrinaceutical composition contains 
an amorphous solid medicament, and 
may also contain a polymeric additive ' 
e.g. polyethylene oxide, 
hydroxypropyl.methy I cellulose, 
hydroxypropyl cellulose, etc. The solid 
medicament, with or v^^ithout additives, 
is obtained in amorphous form by 
drying a solution thereof e.g. by 
spray-drying, freeze-^drying or drying in 
a fiuidised bed grantflatbr/to remove 
the solvent; or by cbmmiriuting the 
solid medicament with or withoiit,.;^^ , . 
additives in a bail mill or in a vibrating 
ball mill. When the solid medicament is 
nicardipine, the composition may con- 
sist solely of the amorphous nicardiptH'fe 
or a salt thereof. 
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SPECIFICATION 

Sustained release pharmaceutical composition ~ 

5 The present invention relates to sustained release 
pharmaceutical compositions; 

A sustained release pharmaceutical composition 
has many advantages such as reducedirequency of / 
administration, decreases of side effects, and 

10 maintenance of effective concentrations of medica- 
ment in the blood. Accordingly, various types of sus- 
tained release pharmaceutical composition have 
hitherto been developed, for example, one contain- 
ing a great amount of excipient which disintegrates 

15 sloWly in the stomach or intestines; one in the form 
of a granule or tablet coated with repellent, one • 
covered with semipermeable membra ne^ and one in 
which a polymer having low solubility or which is 
hydrophylic is mixed with, absoYbed-in or combined ' ' 

20 with a medicament to gradually release the medi- » 
cament. As polymer for the latter purpose, there may 
be used acid-type carboxy vinyl polymer, polyvinyl 
alhocol,'br polyacrylic acid, etc. However- sustained 
release pharmaceutical compositions usually give 

25 only relatively low bioavailability of active ingre- 
dient; and with a medicament of low solijbrHty its 
effective concentratidn in the blood may not be 

obtainable or maintainable. 

The present invention provides a sustained 

30 release pharmaceutical composition containing 
solid medicament in amorphous form. We have 
found'that such comfjositibns cari exhibit satisfac- 
tory sustained release of the solid medicament. ' ^ 
The composition according to the invention may 

35 also contain polyethylene oxide (PEO), and prefer- 
ably atleast one additive (1 ) selected^rbm hydrox- 
ypropylmethyl cellulose, hydrbxypropyl cellulose^ 
methyl cellulose, polyvinyl pyrrblidone, carbox- ; 
yvihyl polymer, hydroxyprdpylrriethyl ciellulbsie ' 

40 p hth a late, ce 1 1 u I ose acetate p hth a I ate , nriethy I m eta- . 
acrylate meta-aci^ylic acid copolyrher,^ ' = - ' * ^ 
polyvinylacetal diethylarrtinoacetate, ■ v "J t ..i ; 
dimethylaminoethyl meta-acrylate meta-acrylic acid 
copolyrner, 2 - methyl - 5 - vinylpyridinem'ethyl aery-' 

45 late meta-acrylic acid copolymer; citric acid; urea; 
succinic acid and amino acids; it may also contain at 
least'one further additive (2) selected from surface 
active agents, polyethylene glycol; propylene glycol, 
glycerin', glycerin fatty acid esters and vegetable oils. 

50 PEO wherever mentioned herein can be replaced . 
fully or partially by carboxypolymethylehe (CPM) — 
e.g. "Carbopol", ~ - . 

We have also found that solid nicardipine (2,6- 
dimethyl - 4 - (3' - nitrophenyl) - 1,4 - dihydropyridin - 

55 3,5 - dicarboxylic acid - 3 - methyl ester 5p-{N- 
benzyl - N - methylamino) - ethyl ester) or a salt 
thereof can be used alone in amorphous form to 
provide a sustained release pharmaceutical compos- 
ition. 

60 Accordingly, the invention also provides a sub- 
stained release pharmaceutical composition of solid 
nicardipine or a salt thereof in amorphous form. This 
composition preferably contains PEO and/or CPM, 
and can, but need not, contain any of the above 

65 listed additives. 



Some compo§itions of the invention can, be- 
obtained by a method in which the solid rnedica- 
ment and additive(s) from the above lists are dissol- 
ved in an organic solvent.(e.g. one or more of - 

70 methanol, ethanol, chloroform, dichlorpmethane) or 
water, and then the solvent is removed. The removal 
of the solvent can be carried out by drying u rider 
reduced or normal pressure; spray drying, 
fluidtzed-bed granulating drying, or lyophilizatipn, . 

75 etc. A fine powder or fine particle granules are thus 
obtained in which solid medicament is dissolved or 
dispersed uniformly in amorphous form in the addi-- 
tive(s). Then PEO and/or CPM is added and mixed in. 
to provide the sustained release pharmaceutical 

80 composition. - . i. 

Another method instead includes PEO and/or CPM 
in the solution, to become uniformly dissolved or 
dispersed with solid medicament in the additive(s)- 
' on solvent removal. 

85 Any medicament, of low or high solubility; can be 
used in the invention to be retained in the gastro- 
enteric tracts for long periods, examples being 
nicardipine hydrochloride, nifedipine, indenerol, . 
indomethacin/buformin hydrochloride, etc. . 

90 Examples of suitable amino acid additives are , i 
threonine, glycin, alanin, cystein, Jysin, etc. Suitable 
surface active agents include anionic agentsssuch as 
sodium alkylsulfate, and non-ionic agents such as 
polyoxyethylene sorbitan fatty acid ester, polyox- 

95 yethylene fatty acid ester, polyoxyethylene castor oil 
derivatives, etc. Exemplary vegetable oils are 
sesame oil, corn oil, soybean oil, rapeseed oil, olive 
oil, coconut oil, etc. - i i • 

The compounding ratios of the components in the 

100 pharmaceutical composition vary according to the 
solid medicament used and its administration dose.; 
Usually, it is ajDpropriate to use 0.5-20' (preferably 
1-10) parts by weight of additive(s) (1) and 0.05-10 , 
(preferably 0.1-5) parts b^ weight of additive(s> (2), 

1 05 per part by weight of solid medicament. The com- 
pounding ratio of PEO and/or CPM is suitably 0:1-50. 
(preferably 0.5^30) parts by weight per part:by- 
weightof confibined solid medicament plus said 
additives! - ■ ' . ; 

110 Preferred substained release pharmaceutical;, 
compositions according to the invention^have PEO 
and/or CPM"compbuhded in the fine powderorfine 
particle granules in which solid medicament is con- 
tained in amorphous form. Hitherto, polyethylen 

115 oxide has been uiged as a coating agerit or binder in ^ 
the preparation of pharmaceutical compositions, but. 
it has hot been reported that a sustained, release 
pharmaceutical composition can be obtained by 
compbuhding polyethylene oxide with a solid medi- 

120 cament in amorphous form as in the present inven- 
tion.- ' ' * ' : * ; 

The pharmaceutical compositions of the present 
invention can be formulated as powders, granules, 
tablets, pills, or capsules in conventional manner. In 

125 the prejDaration of such formulations, there may be . 
used conventional diluting agents, binders, 
viscosity-increasing agents etc. Further, according to 
the kind of solid medicament, a compound for dis- 
solving the latter quickly can be mcluded or treat- 

130 m nt for dissolving th comp sition in the int stines 
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can be applied. 

As m e nti on ed a bo ve, t h i n ve nti o n ca n p ro vi de* i n 
sustained releasefornn'the medicament nicardipine, 
which possesses coronary and cerebral vascularn 
5 dilator activity and is useful for curing cerebral vas- 70 
cular disease, hypert^hsicin and angina pectoris. 
Hitherto, it has been diffidultto provide a sustained 
release nicardipine corin position because of its low 
solubility in the intestines. Nicardipine and its salts 
10 areeasily dissolved in the first liquid (artificial gastric 75 
juice) of J'apanfes^Pharmacopeia, thus exhibiting ' 
sufficient medical activity as usually formulated, but : . 
are only slightly soluble in the second liquid (artifi- : - 
cial intiesti'nal juice)* * • . * , 
15 We have found that a sustained release nicar-' ,. 80 
dipine composition can be obtained by using . 
amorphous nicardipine without adding substances ^. 
to improve its solubility in the intestinesL This comT 
position can feustain an effective concentration of 
20 nicardipine in the blood for long periods due to good 85 
absorbability^by the intestinal tract membrane, in 
spite of the low-solubility of nicardipine in intestinal 
juice. ji, : ' . • :•. i 

Amorphous nicardipine (and itasalts) ijsed in the y. \ 
25 presentinvention can be preparerfiby friction^: h 90 
pulverizing nicardipine powder^ preferably using a , 
bail mill oryibfSting ball mill. j?^ ; - • 

In the pulverizing step; it may)be desifjable to adpi 
one or more substances to decrease7the adherence 
30 and massing"X)f the nicardipine or nicardipine salt. i 95 
Examples^of such substances are-calciym lactate, 
TC-5 (tradename, Shinetsu Kagaku KogypCo.^ 
ingredient :..hydroxypropylmethyl cellulose), Avicel . 
(tradename, AsahikaseiKogyo Co., ingredient: . . 
35 crystalline'celluiose), etc. The change of nicardipine 
or its saltto th^ amorphous form in the pulverizing * = 
step can be confirmed by X-tray diff raction.i , , 

The amount of nicardipin^or nicarpldii^iie salt is . . 
usually 5-90% (preferably 1 0-70% and jmorerprefer;- 
40 ably 20-40%) of the total weight of th^ composition. • 
Nicardipine; pdWder lis, usuaMy in crystalHrte fprm; for 
example"; nicradlpine hVdrochloride tel^Qrysita|.hav- , • 
ing a melting point of rl 68-1 70°C.: lt^is hXjwpver pQSS- 
(bleto produce amorphous nicarttipineiby synthesiSje . 
45 or purification, and in that case the amorphous . j 110 
nicardipine obtaJnediCan bejused as ij^is for prepar- j 
ing a composition of the present iT;^v«ntipn. ; t > 

The fine powdei; of amorph.Pus nicardipine and Its., 
salts exhibits a sustained release'effect when coated 
50 to avoid disintegration and dissolution in the,; ,115 
stomach. It can also exhibit such jpffeet with gddition 
of pH-depending agent, vi50osity-increasing:agent 
or water-insoluble agent befdre or after pulverizing. . 
Examples of pH-de pending argent are bas^s solu- 
55 ble in the intestines such as ceHukJse acetate phtha- . . 120 
iate^ hydroxypropylrnethyJ celiylpse, Eudrag.it L, S, 
RL and RS (trade names. Rome and Haas Co., ingre- , 
dient acrylic acid meta -aery lie acid ester copolymer, 
or meta -acrylic acid m ta-acrylic acid; ester 
60 copolymerj, etc.; as viscosity-increasing agents 

there are polyethylene. oxid ; CarboppI (trade.name, ; 
B. F. Goodrich Co., ingredient: carboxyvinyl 
polymer), sodium polyacrylate, sodium arginate, 
carboxymethyl cellulose calcium, carboxymethyl 
65 cellulos sodium, polyethylene glycol (molecular , 



weight: 6000-20000), etc.; and as water-insoluble 
agents there are crystalline cellulose (for example, 
Avicel (trade name)), calcium phosphate, etc. 

The degree of pulverizing of the nicardipine or its 
salt and the amount of the above agents added can 
be selected to predetermine when and over what 
period the medicament is released. 

The present invention is illustrated by the follow- 
ing Experiment and Examples wherein, except for in 
the Control Experiment, the solid medicament used 
in each case is in amorphous form. . 

Experiment - 

Control: 

After pulverizing the crystalline powder of riicar- , 
dipine hydrochloride in a sample mill (using 1 mm , 
screen), mini tablets each weighing 35 mg were pre- 
pared in conventional manner according to the fol- 
lowing prescription. The tablets were coated vvith 
cellulose acetate phthalate the film of which is solu- 
ble in the intestines, to provide tablets soluble in the 
intestines. ; . . 



Prescription 
Nicardipine hydrochlori'de 
Lactose 

Cornstarch / 
Hydroxy propyl cellulose 
Carboxymethyl cellulose calcium 
Magnesium stearate 



5.0 mg 
20.3 mg 
7.0 mg 
T.4 mg. 
I.lvnng 
Q.2'mg 



35.0 mg. 



Pharmaceutical Compositioi?;Of the.presentjnven- 
tion: . . . , • . 
1 00 20 g of the crystaUine powder of nicardipine Hycl- 
rochloridc 4 g of TC-5 (trade narpe) and 38 g of 
Avicel (trade name) were pulverized for 16 hours in a 
vibrating ball mill, whereby the crystals of nicar^r 
dipine hydrochloride changed to amorphous forrr>. , 
105 Using the powder thus obtained, tablets each weigh- 
ing 31 2,mg.were prepared according to the following 
prescription and vve re coated with cellulose^acetate . 
phthalate to be dissolved jn tlie intestines. 



PrescriptipPr:; - 
Nicardipine hydrochloride 

TC-5t . ■ > , 

Avicel - 

Particles 209 for direct . 

compression ^ . 
(FijiKagaku KogyoCo.) . , _ , 
Carboxymethyl cellulose calcium 
Magnesium! strearate 



46 mg 

76 ncig. 

120 rhg 

. 64 mg 
4nig 



312 mg 
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Sample 



Number 
of dogs 



6 



Cone htration in blood when orally administered to dogs: 
Dose 



5mg/Kg 
lOmg/Kg 



Ihr 

7,1 
103.0 



Concentration in blood plasma (ng/Kg) . .. 
2hr 3hr 4hr 6hr 8hr lOhr, 



6.9 
156.1 



3.4 
127.7 



Control 
Phrm.Com. 
of this 6 
invention 

Example 1 

1000 g of a rnixture of dichlororriethane and 
methanol (1 : 1 in weight ratio) was added to a mix- 
ture of 50 g of nicardipine hydrochloride and 100 g of 
5 hydroxypropylmethyl cellulpse to provide a solu- 
tion. The organic solvent of the sol ution was distilled 
off by spray-drying to provide fine particle powder. 
To 50 g of the fine particle powder thus obtained 
were added 30 g of the fine particle powder of 
10 polyethylene oxide and 3.3 g of t a Ic^ and, they were 
mixed uniformly. Capsules were prepared by filling 
each 250 nng of the mixture into No. 1 capsules. 
Example 2 

1000 g of dich I oro methane was added to a mixture^ 
15 of 59 g of nifedipine/50 g of polyethylene glycol 400 
and 250 g of polyvinyl pyrrolidone to provide a solu- 
- tion/anct25 g of rnagnesium meta-silicate aluminate 
was dispersed uniformly in the solution. Using a 
f luidized-bed grahulator. 350 g of anhydrous calcium 
20 hydrogen phosphate was fluid ized and sprayed with 
the above solution to provide.fine granules. To 250 g 
of the fine granules thus obtained were added 89.5 g , 
of the fine particle powder of polyethylene oxide/7 g 
of taic and 3.5 g of magnesium ste^arate, and they 
25 were mixed uniformly. Tablets eacti weighing 350 
mg were prepared using an oblong punch having a 
major axis of 14 mm and a minor axis of 7 rnrri. 
. » Examples 

3000 g of a mixture of dichlorbmethane and ^ . 

30 methanol (1 : 1. weight ratio) was added tp a. mixture 
of 160 g of indomethacin; 2b0.g of hydroxy pxopyl 
cellulose and 20 g of polyethylene oxide to proyifje a. 
solution. The organic solvent of the solution was dis- 
tilled off by spray -drying to provide fine particle 

35 powder. To 160 g of the fine particle powder thus . 
obtained were added 80 g of polyethylene. oxide and 
10 g of talc, and they were mixed uniformly! Cap-, 
sules were prepared by filling each 250 mg of the 
mixtureJnto No. 1 capsules, ' ; 

40 ^ Example 4 1, . ■ 

400 g of methanol was added to a mixture of 20 g 
of nicardipine hydrochlopde, 40 g of hydrbxyp- 
ropylmethyl;Cellu!ose phthalate and 10 g of polyspr- 
bate 80 to provide a soJution. The organic solvent of 

45 the solution was distilled off by drying under . 
r duced pressure to provide a . so lid material. The 
solid material.was pulverized to fine particle powder- 
To 35 g pf.the fine particle powd r thus, obtained 
were added 105 g of fine crystalline cellulose, 80 g of 

50 polyethylene oxide and 10 g of talc, and they were 
mixed uniformly. Capsules were prepared by filling , 
each 230 mg of the mixture into No. 1 capsules. 
Examples 

15 g of the crystalline powder of nicardipine hyd- 
55 rochloride, 3 g of TC-5 (trade name), 20.6 g of Avicel 



65 



70 



75 



80 



85 



90 



95 



1.3 
89.0 



0.1 
141.7 



9.2 
55.9 



56.0 



12hr. 



35.4 



-Area under the 
.curve of cone, 
in blood plasma 
r (ng/Kg) • hrj 
' 29.35 

1062.90 



(trade name) and 18.2 9 of HP-55 (trade name, 
Shihetsu Kagaku Kogyo Co., ingredient: hydroxyp- 
ropylmethyl cellulosiB phthalate) were pulverized for 
16 hours in a vibrating ball nriill, whereby the crystals 
60 of nicai'dipine hydrochloride changed to the 

amorphous form. Using the powder thiis obtain d, 
the tablets each weighing 500 mg were prepared 
according to the following prescription. 



Prescription: 
Nicai'dipine hydrochloride 
TC-5_ 
Avicel-" 
HP^55' 

Particles 209 for direct compression 
Carboxymethyl cellulose calcium 
L-HPC(L-H31)* ' 
Magnesium stearate 



75 mg 
15m'g 
T03 mg. 
'91 mg 
125 mg 
20 mg 
66 mg 
5mg 



500 mg' 



* L-HPC(L-H-31 ): Trade name, Shinetsu Kagaku / 
Kogyo Co. ingredient: lower sub- 
stituted hydroxypropy! cellulose 

Examples 

.26 g of the crystalline powder of nicardipine hyd- 
rochloride, 20 g of polyvinyl pyrrolidone K-30 (trade ' 
name, BASF Co.), HP-55 (trade name) and 4 g of j ; 
Carbb"p6l-,?40 (trade na me) were pulverized 'for 16 " ' 
hours Tn a vibrating ba I rmilj/'whereby the crystals of 
nicardipine hydrochloride changed to amorphbus - 
form. Using trte powder thus obtained,tablets each 
weighing 360 mg were prepared according to the 
following prescription. 
Prescription: 

Nicardipine hydrochloride 60 mg ■ 

Polyvinyl pyrrol id one K-30 20 mg 

HP-55 ^ ' ' ' ^ '180 mg 

CaFboppI-940 . ^ 12 mg 

Polyethylene glycol ^006 46 mg 

; ' 360 mg * 



100 , Example? ^ 

40 g. of the crysts I line powder of nicardipine hyd- 
rochloride, 200 g of calciurh lactate and 20 g of 
polyethylene oxide 18 w re pulverized for 10 hours 
in a vibrating ball mill, whereby the crystals of nicar- 

105 dipine .hydrochloride changed to amiorphousform. 
Using!a fluidized-bed granulatorT'Uniglat" trade 
name, Okawara Seisakusho Co.), 195 g of the pow- 
der thus obtained and 1 50 g of Kaiica GS (trade 
name, Kyowa Kagaku Kogyo Co., ingredient: 

110 anhydrous calcium hydrogen phosphate) wer fluid- 
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15 



20 



25 



ized, sprayed with a solution of 20 g of polyethylene 
oxide-18 in 3000 ml of methylene chloride, and tre- 
ated in conventional manner to provide fine ; . - 
granules. Capsules were prepared by filling each 365 
mg of the fine granules thus obtained into No; .1 cap- 
sules in conventional manner. 

Example 8 

the crystalline powder of nicardipine hydroch- 
loride, 80 g of Eudragit RL (trade name, Rohm and 
Hass Co., ingredient: acrylic acid meta-acrylic acid 
ester copolymer). 4 g of sodium arginate and 200 g 
of Avicel (trade name) were pulverized fpr 16 hours 
in a vibrating ball mill, whereby the crystals of nic3r-r 
dipin hydrochloride were changed to amorphous . 
form. Using the powder thus obtained, tablets ^ach 
weighing eOQrng were prepared according to the 
following prescription. , . . , - 

Prescription: ,7 
Nicardipine hydrochloride .y^- r ^ ,60 mg 
Eudragit RL lio mg 

Sodium arginate . B mg 

Avicel . . .. , 300mg 

Lactose 78 mg 

Cornstarch 30 mg 

Magnesium stearate 6 rng 



r . / . ; ; 600-mg 
Example 9 

50 g of the crystalline powder of nicardipine hyd- 
30 rochlojide and 250 g of TC-5 (trade name) were pul- 
verized for 16 hours in a vibrating ball mill, whereby 
the crystals of nicardipine hydrochloride changed to 
amorphous fprm. To 120 g of the powder thus- 
obtained were added 140 g of lactose and 150 g of 
35 Avicel (trade name), and they were mixed uniformly. 
The mixed powder thus obtained was rotated in a 
coating pan used in usual sugar-coating, and 
sprayed with. a solution of 10 g of methyl ce llulose in 
1000 g of water to provide pills of 32-18 mesh. Half bf 
40 the pills thus obtained were recovered, and the. . 

remaining half were further rotated . in the sapie coat- 
ing^ pan and sprayed vyith a solutibn'pf 10 g of Eud- 
ragit RL (trade name) in admixture of 70 g of aceipne " 

and 130 g of isopropanbl. Then a.'lp^^*^® P'*!?,^^*'®?* . 
45 combined and rriixed uniformly. Capsules Were^re- ' 
pared by filling each 450 rng of the mixture into No. 0 
capsules. 

CLAIMS , , . ; ' 

1 . A sustained release pharmaceutical cbmpbsi-. 
50 tion containing solid medicament in amorphous 

form. 

2. A composition according to claim 1 in virhich' 
the amorphous solid medicament comprises nicar- 
dipine or a salt thereof. 

55 3. A composition according to claim 1 or 2 in 
which the medicament is cornpounded with 
polyethyl ne oxide and/or carboxypolymethylene.. 

4. A comjDOsition aqcprding to any prec ding ' 
claim including.at least one additive selected from 

60 pH-dependjng agents, viscosity increasing agents, ' 
and water-insoluble agentis. 

5. Acomposition according to any preceding 
claim which contains at least one of hy droxy propyl - 
methyl cellulose, hydroxypropyl cellulose, methyl 

65 cellulose, polyvinyl pyrrolidon , carboxyyinyl 
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polymer, hydroxypropylmethyl cellulose phthalate, 
cellulose acetate phthalate, methyl meta-acrylate 
meta-acrylic acid copolymer, polyvinylacetal dieth- 
ylaminoacetate, dimethylaminoethyl meta-acrylate 
meta-acrylic acid copolymer, 2 - methyl - 5 - vinyl- 
pyridinmethyl acrylate meta-acrylic acrd copolymer, 
citric acid, urea, succinic acid and amino acid. 
. 6. A composition according to any preceding 
claim which also contains at least one of surface 
active agent, polyethylene glycol, propylene glycol, 
glycerin, glycerin fatty acid ester and vegetable oil. 

7. A process of producing a sustained release 
pharmaceutical composition which comprises cam- 
pounding a solid medicament in amorphous fonnv 

8. A p rocess acco rd ing to clairn^ 1 whe rein thie 
medicament is compounded with polyethylene 
oxide and/or carboxy poly methylene. 

9. A process according to claim 8 which com- 
prises dissolving in water or ah organic solvent the 
solid medicament and at least one additive selected 
from hydroxypropylmethyl cellulose, hydroxypropyl 
cellulose, methyl cellulose, polyvinyl pyrrolidone, 
carboxyvinyl polymer, hydroxypropylmethyl cellul- 
ose phthalate, cellulose acetate phthalate, rhethyl 
metaracryl ate meta-acrylic acid copolymer, 
polyvi ny laceta I d iethy lami noacetate, 
dimethylarninoethyl meta-acrylate met^-acrylic acid 
copolymer, 2 - methyl - 5 - vinylprydidinrhethyl acry- 
late meta-acrylic acid copolymer, citric acid, ureay ' 
succinic acid, amino acids, surface active' agents, ^ ^ ' 
polyethylene glycol, prbpyiene glycol, "^glycerin,' '* 
glycerin fatty'^dd ester and vegetable Oils, distiU^ 

off the solvent, and then adding polyethylene oxide 
and/or carboxy poly nri ethylene. 
1 00 10. A process according to claim 9 nriodified by 
. dissolving the niedicamerit, additive and 

polyethylene oxide and/or carboxypolymethyfene in 
the solvent which is then removed; ' 

11. A process according to claim 7 or 8 wherein 
105 the medicament is converted to amorphous fornri by 
, pulverizing. ' 

12; \ A pfocesis according to claim 1 1 wherein the 
medicam'ehtis pulverized in a ball mill or vibrating' 

baiiriiiiLf^"''; ;.'''*^'* - ■ ' 

no 13. ' Aprodelss acc^^^ of claims 7 to 12 

whereiri th^ iriedicarhent comprises nicarcJipine or a 
salt thereof.' ' \ ^ 

14. A sustained release ph a mnac6uticar corn posi- 
tion substantially as hereinbefore describfed in any bf 

1 15 the Examples. ' . * * • 

15. A sustained release pharmaceutical coniposi- 
tion according to claim 1 and substantially as 
hereinbefore described in the Experiment 

16. A process of producing a sustained release ' 
120 phanlfi'aceutical corn position, the process being sub- 
stantially as hereinbefore described m any of the ' ' 
Examples, ' 

17. X process of producing a sustained release ' 
pharnriaceutibal composition, the process being sub- 

1 2 5 sta ntia I ly as h e re i n bef o re d escribed i n the Expe ri - 
ment . . 

Printed for Her Majesty's Stationery OfHce by The Tweeddale Press Ltd., 
Berwick-upon-Tweed, 1981. - 
Published at the Potent Office, 25 Southampton Buildings, London, WC2A 1AY, 
from which copies may be obtained. 
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